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Description 

Targeted polymeric conjugates of cyclosporin and method for their preparation 
Technical Field 

The invention relates to a targeted drug based on polymeric conjugates of cy- 
closporins posessing an immunosuppressive effect, which consist of an inert polymeric 
carrier to which cyclic undecapeptides - cyclosporins are covalently bound, along with 
antibodies, thus ensuring a targeted immunosuppressive effect. 

Background Art 

Cyclosporin A is a cyclic undecapeptide whose structure is described by the formula: 

r MeBmt-a-Abu-Sar-MeLeu-Val-MeLeu-Ala-(D)-Ala-MeLeu-MeLeu^MeVal- . 
1 234567 8 9 10 11 



where MeBmt is the amino acid residue of HOOC-CH(NHCH 3 )-CH(OH).CH(CH 3 )" 
CH 2 -CH=CH-CH 3 , i.e. (2S,3R } 4R ? 6E)-3-hydroxy-4-methyl-2-methylamino-6-octenoic 

acid. 

In addition to cyclosporin A, a series of B through Z cyclosporins has been isolated, 
derived from cyclosporin A by substitution of the individual amino acids in the ring 
(Helvetica Chimica Acta 70,13,1987). These cyclosporins are a natural metabolite of 
some types of deuteromycets and are produced on an industrial scale by cultivating 
highly productive strains of fungi, e.g. of the genus Tolypocladium. A disadvantage of 
natural cyclosporins is that they do not contain an active group which could be em- 
ployed e.g. for binding onto a carrier, with the exception of the -OH group, the chemical 
bond of which, however, causes the loss of activity of the derivatives. Semisyntlieticall y. 
derivatives bearing a functional group can be prepared without reducing the immuno- 
suppressive activity of cyclosporins. An alternative, though more demanding prepara- 
tion procedure is total synthesis, which was used in the preparation of some derivatives 
of cyclosporins containing various functional groups (European patents EP 3-1567 and 
EP 194972, Progress in the Chemistry of Organic Natural Products 50 ,124,1986). 

In human medicine, cyclosporin A is used as an immunosuppressive agent in trans- 
plantations; moreover, cyclosporins have antiarythmic and antiparasitic effects, help in 
the treatment of autoimmunity diseases, including AIDS, and are also being tested 
for other clinical indications. However, along with therapeutical effects cyclosporins 
also show some unfavourable side effects, due to the comparatively high therapeuti- 
cal dose and consisting in their nephrotoxicity (Transplant. Proceedings 17. Suppl. 
1, 10L 19S5), neurotoxicity (Transplan. Proceedings 20, Suppl. 2, 374, .1988). and 
hepatotoxicity (Transplant. Proceedings 15, Suppl. L545, 1983). 
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Disclosure of Invention 

" The disadvantage is removed by employing a procedure according to the inmitfou. 
consisting in targeting the cyclosporins bound onto an inert polymenc earner togethei 
with antibodies as determinants of the specific effect. 

The advantage of said procedure consists in that, when usmg such targeted po > - 
meric conjugates of cyclosporins, it is possible to use a lower quantity of the effec ve 
compose. theboLdcydos P orins,compaxed 

main advantage being that at the same time targeting considerably reduces undeui able 



The 3 targeted polymeric conjugate of cyclosporin, wherein said conjugate as the 
nolvmeric carrier contains 40-700 polymerized monomenc units composed of 20 - J9 A 

N^nylp^Kdone or acrylic and methacrylic acid in the form o then- sod, uni ^ 

aSa^ ™*°™** C £ 
bvlated amino acids or methacryloylated ohgopeptides with terminally bound c>- 
closporin 2d 0 - 10 % moL units of methacryloylated amino acids or ol.gopeptide, 
o^TwMcTan antibody has been bound as the determinant of transport to the cells. 

X £ Tease of the use of N-(2-hydroxypropyl)methacrylamide, as bas,c monomcn R 
units said polymeric conjugates are described by the formula: 

4-CH a -C(CH3>(C^^^ 

in which x lies in the range 20 - 99 % moL, y lies in the range 0.1 - 5 % rnoK. 
z Hes m the range 0 - 10 % moL, Rx is NH-CH 2 -CH(OH)-CH 3 , R 2 is ammo acid oi 
» ^oh^ptSequence with terminally bound cyclosporin, R 3 is amino acid or an 
oTigfipScTe^uence with an antibody bound to it. If other hydrophibc monomer,. 
S abo^e are used as basic monomenc units, the targeted polymenc conjuga, 
S^lsporin are described by an analogous formula, in which the expression Hfa x - 
90 : 99 % corresponds to the molar content of the given monomer or to the sun or 
molar content of several such monomers in the case that their mixtures are used m the 

C ° P Se m bS^caUy effective component of the polymeric conjugate of cyclosporin is 
cvclosporin covalently bound onto the polymeric carrier by means of an amino acid o. 
rSStidic sequence. For binding onto an amino acid or oligopeptide sequen < 
"cl pori^ areuse'd which possess ^ta™^*^^ 
activities while at the same time bearing in their structure functional gioups * ilh suH 
deTSTactivity, with advantage a primary or secondary ammo group, bydraono 
o^UeZe group. Alternatively, derivatives containing less active funcuona. g«,„p> 
and aSvld bv common procedures can be employed, e.g. usmg carbodnmides o. 
btn^acJve ester, Depending on the type of the derivative of 
evelic skeleton is bound either directly onto the terminal ammo acid. i.e. bj meaiib ol an 
& the case of aminocyclosporin or through a bn^ionaT ^nolmnd 
e, K diamine attached by an amide bond to the terminal ammo aad, on the one mnd 
S on *e other, by an amine bond arising by conjugation of the aldehyde fuuconal 
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group of cyclosporin with the free amino group of diamine followed by reduction. 

Cyclosporins and antibodies are bound onto the carrier by means of common bio- 
genic amino acids, such as glycine, alanine, aminocaproic acid or phenylalanine, or 
oligopeptidic sequences thereof, e.g. GlyGly, GlyPheLeuGly, GlyLeuPheGIw LenG- 
lyLeuGly, GlyLeuGly, or GlyValGly. With advantage, polymeric conjugates of cy- 
closporin with oligopeptidic sequences between the polymeric carrier and cyclosporin 
are used, which can be degraded by intracellular (lysosomal) enzymes. 

Proteins with a receptor expressed on the targeted tissue are used in the target- 
ing. The targeting of the effect of polymeric conjugates of cyclosporin is achieved by 
binding antibodies against receptors expressed on the surface of T lymphocytes, such 
as anti Thy 1,2 in the mice system or pan T, i.e. anti CD3 in humans. Alterna- 
tively, targeting in order to increase the immunosuppressive effect is achieved by using 
antibodies aimed against the so-called CD determinants expressed on the surfaces of 
B or T cells, antibodies against the other receptors on cells of the immunity system, 
such as macrophages, mast cells and body cells which express MHC antigens of the 
1st or Ilnd class. Targeting of the biological effect is alternatively achieved by using 
e.g. some hormones, carbohydrates, lectines, and in the case of the treatment of au- 
toimmunity diseases by means of antiidiotype antibodies. Targeting is brought about 
by using both polyclonal and monoclonal antibodies. The latter are bound onto the 
carrier either specifically, i.e. without interfering with the binding site of the antibody, 
e.g. through the Fc part of antibody molecule, or nonspecifically, through free amino 
groups. 

Synthesis of the polymeric conjugates of cyclosporin proceeds in three or two stages. 
In the former case, a polymeric carrier provided with suitable functional groups for 
binding cyclosporin and antibody is prepared in the first stage. In the second stage, 
a suitable derivative of cyclosporin is bound, and in the third stage, the antibody is 
bound onto the remaining functional groups. In this procedure, both cyclosporin a ml 
the antibody are bound onto carrier via oligopeptidic fragment of the same amino aei<l 
structure. In the two-stage procedure, the copolymer is prepared in the first stage from 
the monomer bearing cyclosporin bound to it, and the copolymerization is carried out 
together with methacroylamino acids or methacroyloligopep tides bearing binding sites 
for binding the antibody. The antibody is bound onto the free binding sites in the 
second step. In such two-stage procedure both cyclosporin and the antibody may bo 
bound by means of various fragments, 

In the three-stage synthesis the copolymer composed of 40 - 700 monomeric units 
is prepared in the first stage by radical copolymerization of 20 - 99 % mol. of mono- 
meric units of one or several biologically inert hydrophilic monomers, with advantage 
monomeric units of N-(2-hydroxypropyl)methacrylamide. and 0.1 - 30 % moL units 
of p-nitrophenyl ester of methacryloylated amino acid or oligopeptide. Alternatively, 
in the first stage the copolymer is prepared by radical copolymerization of 20 - 99 Vt 
mol. monomeric units of N-(2-hydroxypropyl)methacrylamide with 0.1 - 30 % mol. 
units of methacryloylated derivatives of amino acids or oligopeptides terminated with 
a functional group -CO-NH-(CH 2 )n-NH 2 , where n = 1 through 8. A similar polymeric 
carrier may be prepared by aminolysis of the polymer bearing active esters wit h a 
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100-200-fold excess of e.g. ethylenediamine or hexamethylenediannne 

In the second stage the derivative of cyclosporin is bound either^ ™ « £ 
reaction of ester bonds of the polymeric carrier with the amino or hydrazo dei .vat, c 

l^ZoToup is used, and the bond thus formed is stabilized by reduc^ou , 
odiumboXdride, accompanied by the formation of secondary .moe. ^lospon 
is bound onto" the polymeric carrier in polar solvents or 

tage in dimethylsulfoxide, dimethylformamide, ethanol, or methanol. The wwicd 

Sorin is separated by ^^f^^^^ 
vents, e.s. into an acetone-ether mixture 1 : 1. An analysis or ine amu 
IT* pork is determined following an acid hydrolysis 

LJonc acid and is expressed as the ratio of amino aads onginatmg m cyclosponn 
*nd the binding* amino acid or oligopeptide. 

Ib stage the antibody is bound onto the remaining bmding sites of tho 

po^TtLtLtakesplacem^ 

of active esters of the polymer due to free amino groups of the anybody, or the al deln 
£o«P oiTh^tibody (obtained by the oxidation of the Fc part of its mo ecu e w, 
fsolution of sodium periodate) reacts with free amino groups on the polyme, and 
iS, W.is stabilized by means of a suitable reducing agent, e.g. sodmm 

h °t^Z^J^o^ C coniugates of cyclosporin the copolymer 
co j£t£g oU^O?monomericun!tsr P repared in the fist step by radica oopo^ 
izXn of ^0 - 99 % mol. monomeric units of one or several biologically inert hyd ophi he 
^ml ih Advantage monomeric units of ^^^^^ Q 
with 0 1 - <>5 % mol. units of methacroyl oligopeptide cyclosporin and wit h 0 1 1U 
% ll units of Z methacryloylated derivative of amino acid or oHgopeptide ter,n, 
naSd "vilthe NH-(CH 2 ).NH 2 group, n = 1 through 8, or ^^^^ 
derivatives of diglycine are advantageously used. In *^\*^°^\^ 
bound onto the polymer by employing a procedure similar to that ^desenbed ^ the 
three-stage synthesis, i.e. by aminolysis of p-nitrophenyl ester or by a leaction between 
^Txtdifed Fc part of antibody molecule with free amino groups of the polymer. 

XtnveSon is explained below on examples, by which of course ,ts extent , 
neither limited nor exhausted. 



Examples 
Example 1: 



Bv empbymg the radical precipitation copolymerization of 3.0 g N-(2 . ' 
metWvSde with 0.57 g methacryloylated p-nitrophenyl ester of riycy p en>l- 
S£5^Tfa 32.6 mfof acetone with 0.18 g azo-bis-isobutyromtnle as im iaU>r 
JS^C ^ polymerization mixture was bubbled through with nitrogen, sea ed ,„ 
rial ampoule polymerization time 24 h), a polymer with the molar mass 21000 » as 
f"pared P ct = Gl^heLeuGlyONp), bearing in its side chains 4 % rnol. oligopeptide 
sequences terminated with a reactive p-nitrophenyl ester, x _ 96 : y - 4. _ 
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Example 2: 

0.19 g of the derivative of cyclosporin A, which instead of MeBmt contains amino 
acid having the formula HOOC.CH(NHCH3)-CH(OH)-CH(CH 3 )-(CH 2 ) 5 NHNH 2 [Cy A- 
CH 2 NHNH 2 ], was dissolved in 2.1 ml of dimethylsulfoxide and the solution thus ob- 
tained was added to a solution of 1.7 g of the polymeric carrier prepared according to 
Example 1 and dissolved in 10 ml of dimethylsulfoxide. After 17 h the reaction was 
completed by precipitating the polymer into 600 ml of the acetone-ether mixture 1 : 
1 v/v, and the product was repurified by double reprecipitation from methanol into 
the same mixture, R 2 = GlyPheLeuGlyNHNH-CH 2 -CyA. The content of the bound 
cyclosporin was found to be 9.5 % by mass by an analysis of amino acids in the polymer 
hydrolyzate. 

Example 3: 

By employing the same procedure as in Example 2, a derivative of cyclosporin G 
containing instead of MeBmt an amino acid having the formula H00C-CH(NHCll3)- 
CH(OH)-CH(CH 3 )-(CH 2 )3-CH(CH 3 )NH-(CH 2 )rNH 2 [i-CyG-CH 2 -NH-(CH 2 ) 2 -NU 2 ] was 
bound onto the polymeric precursor prepared as in Example 1. Instead of 0.19 g Cy A- 
CH 2 NHNH 2 , 0.19 g of i-CyG-CH 2 NH(CH 2 ) 2 -NH 2 , R 2 = GlyPheLeuGlyNH(CH 2 ) 2 -NII- 
(CH 2 )-(i-CyG) was used in this case. The content of bound cyclosporin as determined 
by an analysis of amino acids in the polymer hydrolyzate was 10.1 % by mass. 

Example 4: 

1.0 g of the polymeric carrier prepared as in Example 1 was dissolved in 4 ml of 
methanol, and 2 ml of freshly distilled ethylenediamine was added. The mixture was 
stirred at room temperature 4 h and the excess of amine was evaporated in vacuo. 
The polymer was dissolved in 5.5 ml of methanol and repurified twice by repeated 
precipitation after 300 ml of the acetone-diethyl ether mixture (1:1 v/v) had been 
added. The content of free amino groups in the polymer was 3.S % mol.. K 2 = 
GlyPheLeuGlyNH(CH 2 ) 2 NH 2 . 1.0 g of the polymeric carrier thus prepared was dis- 
solved in 10 ml of methanol and a solution of 0.11 g of the derivative of cyclosporin 
A in 1 ml of methanol was added, with an amino acid having the formula HOOC- 
CH(NHCH 3 )-CH(OH)-CH(CH3)-(CH 2 ) 4 CHO [CyA-CHO] instead of MeBmt. After 
4h the reaction mixture was cooled to 4 °C and . 20 mg sodium borohydride was 
added. After another 90 min. methanol was evaporated in vacuo, the polymer was dis- 
solved in 20 ml water and repurified by gel chromatography on a column packed with 
Sephadex G-25 using water as eluent. The repurified polymer was lyophilized, R3 = 
GlyPheLeuGlyNH(CH 2 ) 2 NH-CH 2 -CyA. The content of bound cyclosporin determined 
by an analysis of amino acids in the polymer hydrolyzate was 9.2 % by mass. 

Example 5: 

By radical precipitation copolymerization of 3,0 g N-(2-hydroxypropyl)methacrylamidc. 
with 1.2 g methacryloylated p-nitrophenyl ester of glycylphenylalanylleucylglycine in 
32.6 ml of acetone with 0.18 g azo-bis-isobutyronitrile as the initiator at 50 °G (the 
polymerization mixture had been bubbled through with nitrogen, sealed in a glass 
ampoule, polymerization time 24 h), a polymer having molar mass 18000. R > = 
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% mol. oligopeptide 



GlyPheLeuGlyONp was prepared, bearing in its side chains 9 % mol 
sequences terminated with reactive p-nitrophenyl ester, x - 91, y - »• 

"ort was bound according to Example 2 with a P^J"^^ 

Sample 5. The analysis revealed that the polymer «*»d M 
cyclosporin and approx. 4 % mol. of unreacted ONp groups R 2 - ( ^ PJ fJJ** 
WHOTCT^CtA B. = GlyPheLeuGlyONp, x = 91, y approx. 2, z approx 4. 200 mg 
NHJMii-Ui2-^yA, rv-3 vjxjx J" • , fi m i 0 f ft 15 M sodium chloride. 1.3 

of the nolvmer thus prepared was dissolved in 1.6 ml oi u.io m ™ 

SSL'S. bX ph \.™^£ b ^Z^V, £ tL 

a column packed with Sepharose 4B and 6B, 1 .1 by mass, ana I 

Mass balance showed that the sample contains 25 % by mass of anybodies and .. A 

by mass of bound cyclosporin. 

Example 7: . ^^i, = was dissolved in 6 ml or 

r^t«srr^: 2 £ « - *. ***** 

twice by repeate P thus moMed< m w hicb tt 2 - 

dry residue was mssoivea m , r 9 , A ^ n0 aci< i s analvsis showed 

7 *w£T*8 ml 0 2 M of sodium periodate m the same buffer « added at 0 C . 

30 mm. Mter that the oxidized antibodies were seoarsW, 

by ultrafiltration to a concentration of 20 mg/ml. 
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1 g of the polymer with bound cyclosporin was dissolved in 7 ml of 0,1 M acetate 
buffer, pH 4.0, containing 0.15 M of sodium chloride. On cooling to 4 °C, a solution 
of 330 mg oxidized antibodies in 16.5 ml of acetate buffer was added. The pH of 
the solution was adjuted to 8.0 by using a saturated solution of sodium tetraborate, 
and the stirring continued for another 16 h. At the same temperature 17 mg sodium 
cyanoborohydride was added, and after stirring for 2 h the product was purified by 
gel chromatography on a column 4 x 40 cm packed with Sephadex G-25 and eluted 
with a phosphate buffer, pH 7.2. The conjugate was characterized by gel chromatog- 
raphy and electrophoretically, and the concentration of the conjugate in solution was 
determined from the content of dry residue after lyophilization of the desalinated sam- 
ple. Mass balance revealed that the sample contains 25 % by mass of antibodies and 
12.S % by mass of bound cyclosporin, the concentration being 20 mg/ml, where R 2 
= GlyPheLeuGlyNH(CH 2 )2NH-CH 2 CyA, R 3 = GlyPheLeuGlyNH(CH 2 ) 2 -NH-CH 2 -Pr. 
CH 2 -Pr being an antibody bound through the oxidized Fc part of the molecule. 

Example 8: 

The radical precipitation copolymerization of 200 mg Ma-GlyPheLeuGly-NH-(CH 2 )2- 
NH-CH 2 -CyA, 60 mg Ma-GlyGly-NH-(CH 2 ) 2 -NH 2 and 800 mg N- (2-hydroxy propyl )- 
methacrylamide, where Ma is methacryloyl, was carried out in acetone with 0.8 % by 
mass azobisisobutyronitrile, at 50 °C, in nitrogen atmosphere, in a sealed glass ampoule 
at the total concentration 12 % by mass of monomers in the polymerization mixture, for 
24 h. Acetone was evaporated in a vacuum evaporator, the dry residue was dissolved in 
water and purified by gel chromatography on a column 4 x 40 cm packed with Sephadex 
G-25 using water as eluent, and lyophilized. Binding of the antibodies and purification 
of the conjugate were performed as in Example 7. The conjugate contained 10 % by 
mass cyclosporin and 25 % by mass antibodies, R 2 = GlyPheLeuGly-NH-(CI-I 2 ) 2 -NH- 
CH 2 -CyA, R 3 = GlyGly-NH-(CH 2 ) 2 -NH-CH 2 -Pr, where CH 2 -Pr is the antibody bound 
through the oxidized Fc part of the molecule. 

Example 9: 

From fresh human heparinized blood human lymphocytes were isolated and placed in 
the tissue culture. Their sensitivity to the action of cyclosporin, targeted with (lie 
CD antibody and prepared as in Example 6, in which the rabbit anti CD3 IgG was 
bound as the antibody, was tested by the inhibition of proliferation induced in the 
culture by means of the cell mitogen Concanavaline A and tested as the incorporation 
of 3 H-thymidine. It was found that the targeted cyclosporin distinctly reduces the 
proliferation of T cells up to the concentration of 100 ng/ml. The result proves that 
the binding of cyclosporin to the polymeric carrier does not reduce its pharmacological 
activity. 

Example 10: 

The inhibitive effect of anti Thy 1,2 caused by the cyclosporin targeted with the anti 
Thy 1,2 antibody prepared as in Example 7, where the rabbit anti Thy 1.2 IgG was 
bound as the antibody, was tested in vitro using a mixed culture of .mice splenocytes. 
Splenocytes H-2a were the corresponding cells, splenocytes H-2b were the stimulating 
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cells. It was found that the proliferation of the H-2a cells ^duced by the presence 
of foreign cells H-2b was reduced to a concentration of 10-100 ng/ml. The i esul 
shows that the pharmacological activity of the targeted cyclosporin is not decieased 
by binding to the polymeric carrier. 

NepTot^ of the targeted cyclosporin prepared as in Examples 6,7 ^tested- 
JL of the Wistar strain. A dose corresponding to 50 mg of cydosponn bound nthe 
Sx K eted conjugated recalculated to one kg of weight was adimmste^dintraperatonealb 
toSetrioup for 10 days, while a dose of 50 mg per one kg of free cydosponn A 
w^dSnistered to the control group. After ten days the kidneys thymus, kv^ and 
spleen were subjected to histological analysis. It was found that, 
A administered in such dose causes grave damage to the kidneys, reflected as a tox, 
tubular lesion of proximal tubuli, no pathological changes were caused in the k,dnej „ 
by the targeted conjugate of cyclosporin. 

Industrial application 

The invention can be employed in medicine particulary in transplantations of organs 
when it is necessary to suppress temporarily some immunity components and make 
poSb e the accept of the transplanted organ, and in those mdications where, b 
affecting cells of the immunity system, pathological states can be treated, as e. S . m 
the treatment of autoimmunity diseases. 
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Claims 

L Polymeric conjugates of cyclosporin characterized in that they as polymeric car- 
riers contain 40 - 700 polymerized monomeric units composed of 20 - 99 % mol. 
biologically inert hydrophilic units, such as N-(2-hydroxypropyl)methacrylamide. 
N-vinylpyrrolidone or acrylic and methacrylic acid in the form of sodium salts, 
with advantage N-(2-hydroxypropyl)methacrylamide, 0.1 - 25 % mol. units of 
methacryloylated amino acids or methacryloylated oligopeptides with terminally 
bound cyclosporin and 0 - 10 % mol. units of methacryloylated amino acids or 
oligopeptides, with an antibody bound onto them as the determinant of transport 
to the targeted cells. 

2. Polymeric conjugates of cyclosporin according to claim 1, wherein cyclosporin 
bearing aldehyde, hydrazine, or the primary amino group as the functional group 
are used in binding onto the carrier. 

3. Targeted polymeric conjugates of cyclosporin according to claim 1, wherein anti- 
bodies used in the targeting are bound by means of free amino groups or of the 
oxidized Fc part of the antibody molecule. 

4. Targeted polymeric conjugates of cyclosporin according to claim 1. wherein the 
antibodies are targeted against receptors expressed on the surface of T lympho- 
cytes. 

5. Targeted polymeric conjugates of cyclosporin according to claim 1, wherein the 
targeting of the biological effect is achieved by using of hormones, carbohydrat es, 
lectines or antiidiotype antibodies. 

6. The manner of manufacture of polymeric cojugates of cyclosporin according 
to claim 1, characterized by copolymerization of 20 - 99 % mol. monomelic 
units of one or several biologically inert hydrophilic monomers, with .advantage* 
monomeric units of N-(2-hydroxypropyl)methacrylamide, with 0.1 - 25 % mol. 
units of methacroyl oligopeptidyl cyclosporin and with 0.1 - 10 % mol. units of 
the methacryloylated derivative of amino acid or oligopeptide terminated with 
the NH-(CH 2 ) n NH 2 group, n = 1 through 8, or with p-nitrophenyl ester, and than 
in the second stage the antibody is bound onto the polymer by by aminolysis of 
p-nitrophenyl ester or by a reaction between the oxidized Fc part of antibody 
molecule with free amino groups of the polymer. 

7. The manner of manufacture of polymeric conjugates of cyclosporin according 
to claim 1, characterized by copolymerization of 20 - 99 % mol. of monomel ic 
units of one or several biologically inert hydrophilic monomers, with advantage 
monomeric units of N-(2-hydroxypropyl)methacrylamide, and 0.1 - 30 % mo). 

units of p-nitrophenyl ester of methacryloylated amino acid or oligopeptide or al- 
ternatively, in the first stage the copolymer is prepared by radical copolymeriza- 
tion of 20 - 99 % mol. monomeric units of N-(2-hydroxypropyl)methacrylamide 
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with 0 1 - 30 % moL units of methacryloylated derivatives of amino acids or 
oligopeptides terminated with a functional group -CO-NH-(CH 2 ) n -NH 2 , where n 
= 1 through 8, than in the second stage the derivative of cyclosporin is bound, 
either via an aminolytic reaction of ester bonds of the polymeric carrier with t he 
amino or hydrazo derivative of cyclosporin, or alternatively, condensation oi the 
aldehyde group of cyclosporin with the amino group is used, and the bond thus 
formed is stabilized by reduction with sodiumborohydride, accompanied by the 
formation of secondary amine, finally in the third stage the antibody is bound 
onto the remaining binding sites of the polymer. 

3 Each and every novel process, method, immunoassay kit or system for cyclosporin 
' assay, product, manner of manufacture or other feature hereinbefore described or 
any combination thereof. 
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